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EPA IDERTIFICAIION NUMBER$ 

Tox Chew, No.: 039 

PC Code: 005101 

CAS No.: 1918-02-1 

MRID No~: 424609·01 

IEST MAl'ERI,Y,: 4-AIIino- 3, 5, 6 trkhloropieolin.ate triisopropanolaaine salt 

SlNON'iMS: Piclorllll TIPA; Aadott•; Borolin•; K· Pa• 

SPONSOR: DovElanco, Indianapolis, !I 

STUDY NUM8ER: K-049877-015 

TESTING FACILI:IT: Dew Cheaical Compmy. Midland, KI 

TITLE OF REPORT: Picloraa Tr11aGprorano1aai.ne Sale: Oral C&.vage Teratology 
Study in New Zealand Vhite Rabbles. 

AYTHOR5: U. Vedula, K.E. Stebbil'l'lS, Cld \l.J. Breslin 

~: August 11, 1992 

CONCI.USIOl§: A developMntal torlcay study wu conducted in which two groups 
of New Zealand Vhite Rabbit& were adainistered piclor• TIPA via gavage on 
gestational days (GDs) 7-19, i.Delwlbely. In tbe firn ~oup (Pbue I), 
ani.Jials received doses of 0, 1110. 531, or 1,000 11&/kg/d.ay (corresrondinc to 0, 
100, 300, and 556 ag/kg/cl&y of pl.eloqa acid). In the seeood gro-.zp (Pbue 
II). anbaals received doses of 0. 54. 180, 538, or 1,000 llg/kg/day 
(correspondin& to 0. 30, 100. 300, ad 558 IICik&/day of picloraa acid). 
Mat&rn&1 toxicity vu observed iD both studies at: ~180 11&/kYday and wu 
aanife.at.ed as an increased rata of E!orcioa (1,000 ll&fk&/day); increased 
incidences of clinical signs (53& an6 1.000 ag/k&/day); and decreased food 
consumption and body weight gain (180, 538. and 1,000 .ykg/day). Baaed on 
these resul-cs, the h'OEL and LO!L for aaterD&l. toxicity were 54 and 
180 mg/kg/day, respectively. 
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Guideline Series 83-3: Developmental Toxicity 

~tap.ental toxicity vas not observed at any dose level in the Phase I or 
Phase II study. Consequently, the NOEL for development&'- toxicity was 
1.000 mg./kg/day (limit dose). 

CJ.ASSIFICATION: Core Guideline Data. This study meets the guideline 
requirements set forth under EPA Guideline Series e3-3 for a developmental 
toXicity study in rabbits. 

A. 

B. 

!IATERIALS 

Tes~ Compound 

lurity: 
Description: 
lot number: 
l.ece~pt date: 
Contaminants: 

Vehicle: 

Test Animals 

Species: 
Strain: 
Source: 
A£e: 
&'eight: 
Hales used: 

stUOX Qt;~Im! 

6!.02e (34.05t by weight as the acid equivalent) 
Aqueous solution 
AGR. 276453 
Not reported 
Not reported 

Distille~/deionized water 

Rabbit 
Nev Zealand White 
Hazleton Research Products, Inc., Kalamazoo, KI 
6-8 ~ths on GD 0 
3250-4250 g on GD 0 
Not reported 

Ibis study was designed to assess the potential of picloram TIPA to cause 
developmental toxicity when administered daily via gavage from GDs 7-19, 
inclusively. 

Jnseminatio,n: Following at least 2 weeks of accli.m.:ltion, females were 
artificially in.seainated with the day of insemination considered GD 0. 
Following inseaination, the does were given an intr:!Venous injection of 
100 I. U. HUllUm Chorionic Gonadotropin (source not reported) . 

Aqimd Husb&mda: Anillals were fed diet of 8 oz/day (Purina• Certified 
laboratory Rabbit Cbov No. 5322). Tap vater was available ad libitua 
throughout the study. Aniaals were liAintainad in an environmentally 
controlled room. Temperature and humidity were not reported. 

Croup hrrancement: Animals were assigned to dose groups using a computer­
~nerated randoaization procedure as follows: 
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Guideline Series 83-3: Devel•p:aental Toxicity 

Phase I Phase II Number Animals 
Test Dose Level Doae Level Assigned 
Group (mg/lcg/day) {mg/kg/day) Per Group 

Control 0 0 18 
Low-dose 180 54 18 
Low Mid··dose 180 18 
High Mid-dose 538 538 18 
High-dose 1,000 1 000 18 

Dose Adainistered: Doses were administered daily via gavage from GD 7 
through CD 19 in a volume of 2 mlfkg. Individual doses were calculated 
based on the ~st recently recorded body weight data. Dosing solutions 
were prepared once prior to the start of the study. Analyses for 
concentration and homogeneity of the dosing solutions were performed prior 
to and after the dosing period. Stability had been determined previoWJly. 

Dose Rationale: Concentrations of the doses were selected based upon a 
range-finding teratology study (Vedulla et al., 1991) in which does were 
administered the test compo•md at 0, 180, 538, or 896 mg/kg/day from CD 
7-19, inclusively. Neither Dl&terraal nor developmental toxicity was 
observed. 

O'bservations: Anilll&ls were observed daily for mortality, 1110ribtmdity and 
clinical signs. Body weight data were recorded on GDs 0, 7-19, 20, and 
28. Food consumption data were recorded daily throughout the test period 
during Phase II of the study. On GD 28 does were se.crificed by an • intravenous injection of Beuthanasia-D Special (Scherring Corporation) 
and litters were delivered by cesarean se,tion. Examination of the does 
at sacrifice included the following: 

A lf.aited gross pathology examination 

Gravid uterine weight 

Number of corpora lutea 

NuRber of implantation sites 

Numbers of resorptions and live and dead fetuses 

Liver (vith gallbladder) and kidney weights 

The uteri from apparently nonpregnant does were stained with lOt sodiua 
sulfide solution to detect early embryonic loss. 

Examination of all live fetuses included the following: 

Indl.vidual fetal weight and sex 

External anoaalies 
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Guldelf.ue Series 83-3 : Developmental Tasieity 

Visceral anomalies (ineludlns fruh nudnatioa of the brain) usf.nl 
the aaethod described by Staples (1974) 

Skeletal anomalies us~ tile Jl8thod described by Dawson (1926) 

Statistical Analysis: 'l'be follovf.n& .. thods were used. 

Maternal body weight and body weight gain, org.rm weights, and feal 
body weight--Bartlett's test. AII!NA, and Dunnett's test or 'ililco."SOD. 
Rank-Sum test with Bonferron!.'s correction 

Pre-imp lant:ation loss, resorptions. and fetal ano~~alies- -W'ilcoxoa test: 
with Bonferroni' s correction 

Numbers of corpora lutea aad implantatioa sites and litter size--AmVA 
and Wilcoxon hnk-Sua test wi.t::h JSonferroa.i!s correction 

Pregnancy rates--Fisher's exact test 

Fetal sex ratios--Bi.Doadal distribution test 

Food consumption (Phase H)--Descriptive statistics only 

Compliance 

A signed Statement of Data Confidentiality Clabs. da.ted August 5, 
1992, was provided. 

A sf.gned Statement of Compliarnce vith EPA, OECTJ. and MAFF GI..Ps, dated 
August 5 and 11, 1992, vali provided. 

A signed Quality Assurance St:ataent, dated Aupst: 3, 1992, vas 
provided. · 

c. RESVLTS 

Test M&ter!al hnalysi& 

Analyses conducted for ccmeentration of pre-study solutions in Phase I 
were ll2t. 114•, aud llSt of tarpt at 180, 53&. aDd 1,000 ag/kg/day. 
respectively. Post-study concent:raticma wre 97t, 97t, and 99t, 
respectively at the saae dose !Annals. HCJIIII:)poeity 4Ual.yses were 11~ mli 
ll5t of target at the lev- and hicb-dose, respeet11Nly. 

Phase II prestudy analyses for coaceatratiOD wen 91•. lOOt, lOOt, .-1 98• 
of target at 54, 180, 538, and 1,000 aclkrJday, r~tiv-ely. Post-st:r.»:y 
cOncentrations were 140t, 124t. ead Ul• at 54. Sla. ad 1,000 ~day. 
respectively. Homogeneity analyses -r• leh ad 98t: of target at t:be 
lev- and high-dose levels. respectively. 

The t:est compound bad previously 'beea shotm t:o 1le st:.Dhle in the whic:la 
for a period of at least 45 days. 
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Maternal Toxicity 

Mortality: No 1110rtality vas oherred in >lither Phase I or Phue II 
studies. 

Alzortion: Compound-related abortions occurred at 1,000 ag/kg/day. In 
Phase I, one doe aborted on GD 22 following severe vei.ght loss during the 
dosing period. Necropsy reveal.ed a pale liver, decreased ingesta, and 
blood in the urine. In Pbase ll, two does aborted on GDs 22 and 23 and 
one doe delivered early (just prior to necropsy). Necropsies did not 
reveal causes for abortion. 

Clinical Observations: CoJI!fOUDd-related effects were observed at 538 and 
1, 000 mg/kg/day. A S\JIIIUI.IY of .;lbdcal signs during Phase II is presented 
in Table 1. 

In Phase I (Table 1), 1, 1, 6, .and 5 does shoved de<reased feces at 0, 
180, 538, and 1,000 mg/kg/davj. respectively. In Phase II, 2, 4, 5, 13, 
and 18 does showed decreased feces at 0, 54, 180, ~38 • and 1, 000 
mg./kg/day. respectively. Ia addition at the highest dose level the 
following clinical signs increased: soft feces, ~id feces, perineal 
staining, and blood in pan. !JicUent.al signs (Pbase I and II) included 
alopecia, hiccups or sneezf.m& after dosing, aspi.ration of the test 
material after dosing, red .acoi.d tissue in pan, aDd blood in perineal 
region. 

Body Wei&ht: Coapound-relaucl decreases in body weight gain wer.e observed 
at 180, 538, and 1,000 m&fk&/~ in a dose-dependent aanner. Summaries of 
maternal body weig..'lt gain dat:a for selected intervals are presented in 
Tables 2 and 3. 

In Phase I, body weight never tiffered significantly from control (datA 
not shown). However, body veipt pin decreased significantly on GDs 7-10 
at 180, 538, and 1,000 ag.l'kg/day &ad on GDs 7-20 at 1,000 mg/kg/day 
(Table 2). It incraased sipdfic:antly on GDs 20-28 at 538 and 1,000 
mg/kg/day resulti:a& in equal vei.gbt gains for all ~foups when calculated 
for GDs 0-28. 

In Phase II, body weight decreasecl significantly on GD 10, 16, and 20 at 
1, OOC lllg/k&/day (datA not show~.) • Sody weight pin decreased 
lllignificantly on COs 7-10 at 180, 538, and 1,000 "&fk&/day and on GDs 7-20 
at 538 and 1, 000 q/kg/dq (Table 3) • It increasecl slpifieantly on 
GDs 20~28 at 538 and 1,000 ~day resulting 1n equal weight gairut for 
all groupe when calculated for GDs 0-28. 

I9.st.d Conswption: Colllpomld-rel.ated effects in food coasu.ption were 
observed at 538 and 1,000 llflk&/day in a dose-depeudent 11&nller. A SU~f~B&IY 
of food consumption data ( OD.l.y reported for Phase U) is presented in 
Tabh 4. 'ftle data were r.ot stad.stically analyzed but only presented as 
descriptive statistles1 • DurlD& tile dosin& period {GDs 7-20), food 
consUIIIptiOC decreased by 8t-28tr. at 538 q/kg/day aDd by 40t-76t at 
1,000 mg/'q/d.ay when COIIIp&IM tlO --ontrols. Ia addition, during the first 

1(1.e., aeana ± S.D.) 
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three days of dosing a lOt decrease v&JS observed at J SO ag/kg/day, which 
was also believed to be compound related. Dur!.ng the ::ostdosing period, 
compensatory increases were observed at ~38 m~~~~;~ay during GDs 22-28 
(8t-19t) and at 1,000 mg/kg/day during GDs 23-2/ tlOt-20~). · 

Gross Pathology Qbseryations: No co.pound-re1aced gross pathology was 
observed in either Phase I or Phase II. r:ot:~~~~o<;. findings included pale 
liver, dijtended gallbladder, watery cecal co~t~nts, and pale kidneys. 

Cesarean Section Observations: No compour.:l.·related effects were observed 
in any parameter. Summaries of cesare~n sectio~ data ~re presented in 

Tables 5 and 6. 

In Phase I, significant increases r; resur,tions overall and in litters 
with resorptions were observed ar 180 and 1,000 mg/kg/day (Table 5). 
Although the number of resorptior,!lf vex~ W"ithin the laboratory's historical 
range (2.8t-26; mean 9.5t), !lU additional study was conducted to determine 

whether this effect was compound :rel4te~ and could be reproduced. In 
Phase II, no increase was not.!c i~! nsorptions (Table 6). Distributions 

of the P~~ ratio were significan~lf ~liferent from control at 
180 mg/kg/day in Phase I e.r.d at 53& mg/kg/day in Phase II. These effects 
were considered to be inctdenr41. 

Developmental ~oxicitx 

No compound-related anomalies were observed in either Phase I or Phase II 

studies. Incidences of extecnal, visceral, and skeletal malformations are 
presen~ed in T~les 7 and !. 

External ~~inations: Phase I external malformations (Table 7) consisted 
of 1 fetus ~ach at u and 538 mg/kg/day with omphalocele; no variations 
were noted (data not shown). In Phase II (Table 8), 1 fetus each at 538 
and 1,000 !Jig/kg/day experienced oapbalocele. In addition, l fetus in tbe 
control p:.:;·. p had a cleft palate. Phase II variations were limited to 

corneal o;opacir:.y which occurred with ~imilar incid.!nces in all groups (data 
not sh,•wn) . 

.Visce~~i.. ~xaminations: Phase I visceral malformations (Table 7) consisted 
~f 2~bslng cauda~ lung lobe i~ 4 (4 litters), 12 (8 litters), 3 
t3 litters), and 8 (6 litters) fetuses at 0, 180, 538, and 1,000 
mg/kg/day, respectively and retroesophageal right subclavian artery in l, 
1, and 2 (2 litter) fetus(ea) at 180, 53b, and 1,000 -s/kg/day, 
resiJGctively. Additional malforaations, occurring as single events, 
consisted of aissing gallbladder .ud ectopic kidneys in the control group; 
anlarged right atriua at 538 111/k&/day: and persistent right 4th aortic 
arch and aissing cartilagenoua ri.Dp in the trachea at 1,000 llg/kg/day. 
Variations, observed with si.ai.lar incidences in all groups, included 
retrocaval ureter and pale spleen (data not shown) . 

Phase II visceral malformations ("i'able 8) eons is ted of aissing caudal lung· 
lobe in 2 (2 litters), 1, 1, 5 (2 litters) and 7 (4 litters) fetuses at 0, 

54, 180, 538, and 1,000 Jig/kg/clay, respectively and retroesophageal right: 
subclavian artery in 2 (2 litter) and 1 fetus(es) at 180 and 
538 mg/kg/day, respectively. Additional .. lforaations, occurring as 
single events, consisted of retroesophageal aortic arch, ectopic kidneys 
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and persistent truncus ~T~ -tosis at 54 mg/kg/day; diaphrag.atic hernia 
and t·-poplastic lungs a .. ·;. .. mg/k&/day; and hemorrhagic liver a~ 
1,000 mg/lq/day. Variations, observed with similar incidences in all. 
groups, were lilllited to retrocaval urat:ers (data not shown). 

Sk?letal Examinations: Phase I skeletal malformations (Table 7) were 
observed in 1 ~etus (hemivertebrae) at 1,000 mg/kg/day. Phase I 
variations, occurring with similar incidences in all groups, included 
delayed ossification of the hyoid and crooked hyoid; delayed ossification 
of the sternebrae; and lumbar and sacral spurs (data not shovn). 

Phase II skeletal JMlformations (Table 8) were observed in 1 fetus at 54 
mg/kg/day (thoracic hemivertebrae and extra lumbar rib); 1 fetus at 538 
mg/kg/day (thoracic hemivertebrae); and 2 fetuses (2 litters) at 1,000 
mg/kg/day (one had cervical and thoracic hell'ivertebrae and fused caudal 
vertebrae, the other had fused ribs). Phase II variations, occurring with 
similar incidences in all groups included delayed ossification of the 
hyoid and crooked hyoid; extra site of ossification in the atlas; cervical 
and lumbar spurs; and delayed and irregular patterns of ossification in 
the sternebrae (data not shown). 

D. REYIEWERS' Dl~CYSSION/CONCLDSIONS 

Acceptance Criteria 

The reviewers have completed an Acceptaoce Criteria check list 
(Attachment I) to be included with the evaluation of the study. All 
criteria were satisfied for both Phase I and Pha~e II studies. 

Test Material Analyses 

Analyses for concentration and h0110geneity of the test aaterial in the 
vehicle exceeded the common~y accepted ±lOt variation on several occasions 
in both Phase I and Phase II studies. this may indicate that the 
solutions were prepared in an inconsistent manner or that instru.ents were 
not calibrated properly. Since the Phase I study was repeated with 
similar results, the reviewers believe that ~llese variations did not 
impact negatively upon the outco~~~e of the studies. 

Maternal Toxicity 

Compound-related maternal toxicity was observed at 180. 538, and 
1,000 ag/kg/day. It vas manifested as an increased rate of abortions 
(1,000 Jig/kg/day); decreased body weight gain (significant) and food 
consumption (~180 ag/kg/day) during the dosing period (especially during 
the three first days of dosing); 'nd increased rates of clinical signs 
(538 and 1,000 mg/kg/day). The b!creased abortion rate, :110re pronounced 
in Phase II (12t) and outside the historical range (Ot-8t), vas considered 
to be a compound-related effect. Based on these results, the maternal 
NOEL and LOEL were 54 and 180 mg/kg/day. respectively. 
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Developmental Toxis..IJ:l: 

Deaths/B,esorptions: No compound-related effects were observed. The 

incnased rates of resorptiO!'UJ in Phase I at 180 and 1, 000 mg/kg/d&y were 

within the historical control ranp; vere not dose-dependent; and were not 

reproduced in the Phase II study. In ~Addition, the rate in the control 

group was below the historical control range. Therefore, these increases 

were considered to be spontaneous in nature. 

Altered Growth: No cospound-related effects were obsar,ed. 

Developmental Anomali!!: No compound-related effects were observed. 

Base~ on these results, the NOEL for developmental toxicity was 

1,000 mgjkg/day (limit dose). 

pesign/Reporting Qeficieneies: 

Food consuaption data vas record~d for the Phase II study only. However, 

the data pr?vided limited information since they were not statistically 

analyzed. 

Analytical chemistry data om dosing solutions from Phase I demonstrated 

variability that exceeded ±10.. !brefore, in Phase 11, great care should 

have been t.aken in preparations aud analyses of dosing solutions to avoid 

this problem. Gn the contrary, the variability was greater in Phase II 

than in Ph~se I indicating dnat no extra precautions were evoked. 

An additional minor reportiug deficiency included a lack of information on 

temperature and humtdity in tbe animal quarters. 

E. CQllE CLASSIFICATION: Core Qu.ideline Data. 

Maternal NOEL -
Maternal LOEL 

54 ag/kg/day 
180 ag/k&fday (decreased body weight gain and food 

consumption; increased clinical signs and 

abortions) 

Developmental Toxicity NOEL 
De'\"elopmental Toxicity LOEL 

1, 000 mg/kg/day 
Hot determined 

F. RISK ASSESSMQT: Not ap}:licable 

8 



UIUI/U 

Guideline Series 83-3: Developaent:al ToxicitY 
. . 

TABLE 1. SUBUry of Phase II (I) Clinical Signs• 

Rm '--l l!!llllca/dav;j 

Pareaeter 0 54 1110 538 1 /':JO 

llo. anials ~fned 18 (18). 18 (18) 1a (18> 18 \18) 16 (18) 

Decreaed feces 2 (1) 4 5 (1) 13 (6) 18 (5) 

SOft feces 3 2 6 

Feces IIIUCOfd 0 0 0 0 3 

Hie:~ after dosing 0 0 0 0 

Aspirated test •tarial 
after dosing 0 0 0 0 

Blood in pan 0 0 0 0 z 
Red IIIUCOid tf seue in pen 0 0 0 

Perineal staining 0 0 0 0 7 

Alopecia 0 0 0 0 

"Data were ext-rec:t«f fraa Study lio. K-049877·015, Tables 4 and 13. 

~s trithin pwenth- r~ent obaei'Vi!ltiens fl"(a tile Ph-. 1 study. 
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Table 2. Mean Body \leipe Cain (&±S.D.) • Phase r• 

Pri• to Eerty lftlfre lllwt• Entire 

o- Ooeiftt 006fnt .... ,. Doalne Gestation 

Group Pert .. ,.,. .• Period ,.,. .• Pet'i .. 

(llllftt/dey} c• o-n c• 7-tt) cat7-a) (QD 20-21) <• 0-21) 

0 227. 110 63t5Z - t ,7 n a 161 502 ' 197 

~· 251 t 120 ·24 ' 110. 145 t 120 142 t 6S 565 t 176 

538 ZlTt 107 -• • 121· m • nz 1116 • ... 551 t ,. 

1.000 Z64 t 114 -211 • u· -eo • zss· 2M t 112. 419 t Z42 

"'eu wre u;trau_, fr. Studt' ID. IC·04fi17·01S. Tllllle 6.. 

·s:tnlftunUy different fr• control Cp s 0.05) 

Table l. Mean Body Vel&ht Cain (&±S.D.) • Phase rr• 

Prior to Eerty Intire '-t• Entire 

OOM toalne o.tne DMint O.<n; Gestation 

GNI4t ferlod ....... Period '-"lod Period 

(flllll/ksfdey) em O-r) (II) 7-'10) ((liD 1'-«:9) (tiD 20~) <GO 0-5) 

0 m • 211 ,, . so 196 a t11 "t us 432 t 347 

S4 Z70 t 105 "* 65 112 a m1 121f.. tlO 566 l 172 

180 211 t 161 -sa :ss· Z01 t 125 • t 125 577 t Z9f 

S38 ZS1 t 207 -15. ,,. 56 a n•· ttl t •• 498 t Z4Z 

'·* 281 t 160 ·M a no· ·270 • ,.,. Zl6 t 1'1'6. m • m 

"'eu wre esrtrectal frca ~~ liD. ,.....,-ots. Tete 16. 

•lltnlffuntly different fn~~~~ eontnt Cp s O.OS) 
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Table 4. Food Consumption (g/aniaal/daf ± S.D. )a.b.c Phase II 

pou ""'" fll/\a/d!r) Gestatian 
Days 0 54 - 538 1.000 

1- a 192 t 21 190 t 37 174 t 45 137 t 66 46t39 

9-10 194 t 30 176 t 46 175 t lO 1"9 t 56 80t64 

11-12 179 t 21 164 t 32 166 t 42 U5t34 107 t Ill 

13-14 111 t 39 154 t 50 165 t 36 1-'0 t 35 97 t 79 

15-16 170 t 50 150 t 13 165 t 59 129 t 59 57 t 81 

17-15 161 t 71 166 t 63 112 t 43 1l9 t 55 57 t 12 

19-iO 169 t 60 176 t 49 177 t 32 131 t 52 89t81 

"Data ..,.. extracted fro1111 Study 10. K·CI49S71·015. Ttble 14. 

"Data not statistically -lyzad 

"Values for nwral ck8 ....-. ucluded. 
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TABLE 5. Cesar•an Section Observations - Phase r•·b 

Dose Lml C!R/!slld!y) 

P.,....ter 0 180 

llo. eni•ll lllilted 18 18 
ICo. eni•ls pregnant 18 18 
Preenencv rate <X> 100 100 

Maternel -taee 
llo. diedlroipl esiNI'It 0 0 
llo. diedlpr...,..nt 0 0 
llo. I'IOI!pl egi!M111t 0 0 
lo. llborted 0 0 

Gravid uterine wipt (g) 365 391 

Does with live litters 18 18 

Total corpora luted' 193 208 
Corpora tutee/doe 10.7 ~ 2.4· 11.6 t 2.6 

Total faplent~ions" 110 125 
Japlentations/doe 6.1 ~ 2.6 6.9 t 2.6 

Total live fetuSeS" 101 113 
Live fetules/doe 6.0 ~ 2.5 6.3 t 3.3 

Total resorptfClll'l5 2 12 •• 

litters vfth resorptions 2 a·· 
lelorptiom/doe 0.1 t 0.3 0.7 t 0.9 

Total dead fetuses 0 0 

Fetal weitlflt/l it:ter (t) 39.7 t 4.8 40.4 t 4.1 

Pref~~~plentatfon loss <S> 39 40 

PostiiiiPlentation loss oo• 2 1(! 

Sa ratio <X .. te) 57 62' 

"Data were extracted fra11 ~ ICo. IC-o49877·015. Tllble 8 end Tlble A·5. 

~ lll'lfala _.. acludlld fra~~ the -lyafa. 

"celeulated by the rwi-. 

~ t S.D. 

'Distribution afgmffcantly different fra bfnaalel dt~rfbution 

.. Sitnfflc:antly diffwllm: fRill control (p ~.01) 

12 

538 

18 
16 
89 

0 
0 
2 
0 

400 

16 

189 
11.8 t 2.4 

114 
7.1t2.7 

102 
6.4 ~ 2.7 

12 
5 
0.8 t 1.5 

0 

40.2 t 4.4 

38 , 
46 

1.000 

18 
16 
119 

0 
0 
2 
1 

423 

15 

176 
11.7 ~ 2.3 

120 
e.o t 1.9 

103 
6.9 ~ 2.5 

17". 
9 •• 

1.1 t 1.3 

0 

38.0 t. 2.6 

31 

14 
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TABU 6. Cesarean Sect:ion Observat:ions - Phase 11•·b 

oou Lml CMflsa/*0 

Par-ter 0 54 180 531 1,000 

lo. ltliMll Mted 18 18 18 18 18 
lo. ltliMlS pregnant 15 13 15 18 17 
PretnlfiCV rate (X) 83 n 83 100 94 

Raternal t~Htllllt 
•o. died/nauprltfllllnt 0 0 0 0 0 
•o. died/prttV~~t~t 0 0 (I 0 0 
•o • nanprltiJIIII'It 3 5 3 0 1 
llo. 8bortcd 0 0 0 0 2 

Gravid uterine wight (t) 323 390 367 368 346 

Dotts Mi th lf ve lf tters 12 12 13 18 12 

Total corpora ~utea" 109 (12). 118 <12) 127 (13) 188 (18) 128 (12) 
Corpora lutea/dott 9.1 t 2.5" 9.8 :t 2.5 9.8 t 2.8 10.4 :t 2.6 10.7 :t 1.6 

Total laplantatlona" 65 (13) 82 (13) 81 (13) 118 (18) 82 (14) 
Japlantations/doe 5.0 t 3.0 6.3 t 2.1 6.2 :t 2.0 6.6 t 3.3 5.9 :t 3.t 

Tatal live fetuaea• 61 (13) 74 (13) 74 (13) 99 (18) 76 (14) 
Live fetuaea/doe 4.7 t 3.1 5.7 t 2.4 5.7 t 2.2 5.5 t 2.5 5.4 :t 3.~ 

Total rttSOrptlons 4 (13) 8 (13) 7 (13) 19 (18) 6 (14) 
Litters Kith resoprtions 4 5 6 a 6 
lleaorptlons/doe 0.3 t 0.5 0.6 t 1.0 0.5 t 0.7 1.1:t1.8 0.4 :t 0.5 

total dead fet~ 0 0 0 0 0 

Fetal wtlght/l1tter (t) 39.3 t 10.6 41.1 :t 3.0 41.8 t 4.9 41.5 :t 5.5 31>.2 :t 8.4 

Prehsplantatlon lon (%) 43 29 40 38 37 

Postlapllintatfon loas (X}" 6 9 11 16 7 

Sex ratfo <X ale) 44 46 39 64' 59 

"Data wra extracted fraa Study lo. IC·049877·015, Table 18 ..nd Table A-11. 

"'looiPietnant anh1111la and anfala dltectld aa belna pcltiJIIIIIt Mftll Jtafn ....-. ucluded fro. the eft8lysfa. 

"calculated~ the revicvera 

'ltuiMr litters fncluclld fn lllNlysfa 

'Mean t S.D. 

\liatrfbutiU\ sftnlffc:entty dff~ frat~ bfi'IO!IIIfal diatrfbutfon 
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'· TABLE 7. Incidences of Fetal Malformations - Phase IL 

Pou lml <!p/klld!!x> 

Findings" 0 180 S38 

llo. fetuses (litters) eueined 108 (18) 113 (1!) 102 (16) 103 (15) 

~!!!!!!! !!!U2!l!ltta 

OI!Pt•l oc:e l e 0 1 0 

Total no. fetuses (litters) 11ith 
...., external •lfo,...tfon(a) 0 0 

!iiS!rll !!IU2!.!!11iD 

letroeaophegeal right 
llbc::lavfen artery 0 1 1 z (2) 

Enlarpcf right atrh11 0 0 1 0 
IU as I 1'18 caudal ll.llll lobo 4 (4) 12 (8) 3 (3) a <6> 
Riasfng gallbladder 1 0 0 0 
Ectopic: ltfG!eys 1 0 0 0 
Persistent right 4th 

aortic: arch 0 0 0 
Rfaafng eartH~ rings 

In trsc:hea 0 0 0 

Total no. fetuses (litters) 11fth 
lilY v!~BU~"al 11\111lfo1'8tion(s) 6 (6) 1Z (8) 5 (5) to en 

IUI!tl!l !ll fo1'1111t1fD 

llalvertebreo 0 0 0 

Total no. fetuses < lf tters) 11i th 
any skeletal .. tf~tion(s) 0 0 0 

Total no. fetuseS (litters) 11ith 
eny at f~tion(a) 7tn 12 (8) 6 (6) 10 (7) 

'hta were extracted frc111 Studv llo. IHK91177·015, TaN• 10 and tmivtduet eni11111\ data. 

'More then one t)'PO of .,..,Y,.,., be fO\Itd tn one fetul. 
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TABLE 8. Incidences ot Fetal Malformations - Phase u• 

R!!H Lml '!!lll!511lsBx! '-

Findings• 0 5lt 180 538 1,000 

llo. fetuses <litters) -.Md 61 (12) 74 (12) 74 (13) 99 (18) 76 (1Z)c 

(i!i1!mtl !!ll f!!,...Sions 

Cll;:lhal oeele 0 0 0 1 1 
Cleft palate 1 0 0 0 0 

Total no. fetuses (litters) with 
wry external •lforaetlon(s) 1 0 0 

!is:!r!l !!IUS!!:!!!!!tlg 

Missing caudel lWIII! lobe 2(2) 5 (2) 7 (4) 
letroescphgeal right 

Mbc:lwfen artery 0 0 z (2) 1 0 
letr~l eortlc arch 0 1 0 0 0 
Ectopic kidney 0 1 0 0 0 
Persistent truncua arteriosls 0 1 0 0 0 
Df~ragaattc hernia 0 0 0 1 0 
Hypoplastic lU'91 0 0 0 1 0 
L lver h_,-qe 0 0 0 0 1 

Total no. fetuses (litters) with 
wry .. 'seeral lllllforllll!ltion(s) 2(2) 4 (4) 3 (3) 7 (4) 7 (4) 

1Ul!1!1l !!IUS!raslg 

llcmfvertebrae, cervical 0 0 0 0 1 
llalvertebrae, thormelc 0 1 0 1 1 
fwed au:lal vert.orae 0 0 0 0 1 
Extra Lulblr rib 0 1 0 0 0 
Fwed rib 0 0 0 0 1 

T~tal no. fetuses (litters) with 
wry skeletal •lforaatfon(s) 0 0 2 (2) 

Total no. fetuses (litters) with 
wry •lfo,...tion(s) 3(3) 5 (5) 3 (3) 9 (6) 9 (5) 

'Data _.. extracted frCIIJI Study lo. IC·OWI77·015, Table 19 end indiviO..l anfal datil • 

._... tllllft one ._.ty IIBIIV be found fn- fetua. 

•tn the 1,000 lllifttlday cfcree grcq~ only 1Q fetuses (11 litters) W~~re 8\Djer:ted to a skeletal -!nation. --:__-
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ATTACHMENT I 
010198 

83-3 Teratology Studies 

ACCEPTANCE CRITERIA 

Does your study meet the following acceptance criteria? 

1. 

2. 

3 . ...nL 

4. * YES 

5. YES 

6.* _YES 

7. ~ 

8. ~ 

9 . ...nL 

10. YES 

11. YES 

12. 

13. 

14. 

15. 

16. 

Technical form of the active ingredient tested. 

At least 20 pregnant animals/dose group for mice, rats, or 
hamsters are available. At least 12 pregnant ani~ls/dose 
group for rabbits· are available (three test groups and control 
group). 

At the high dose, overt maternai effects such as slight weight 
loss are reported (or a limit dose is given, 1,000 mg/kg). 

At the low dose, no developmencal toxicity is reported. 

Dosing duration is at least during the period of major 
organogenesis, but may extend up to one day prior to term. 

Analysis for test material stability, homogeneity, and 
concentration in dosing medium. 

Individual daily observations. 

Individual body weights. 

Individual food consumption. 

Necropsy on all animals. 

Individual uterine examination, including numbers of fetal 
deaths, early and late resorptions, and viable fetuses per 
sex. 

All ovaries examined to determine lllllllher of corpora lutea. 

Individual litter 
weights/sex/litter. 

weights and/or 

Individual fetal extental exudnation. 

individual fetal 

Individual fetal skeletal exaaination for 1/3 to 1/2 of each 
litter for rodents and all for rabbits. 

Individual fetal soft tissue ~nation. 

Criteria urked w!t:h a * are supplemental, JUlY n:t: be raquirec for rriv&cy st:udy. 
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